Abstract: Safe water supply is one of the important Millennium Goals. For development of market water supply services, the willingness of consumers to pay is essential. The consumers' willingness to pay (WTP) for piped water supply using the contingent valuation (CV) method with different starting point bids was investigated for the Pavlodar Region, Kazakhstan. The results showed that households with access to groundwater (well or borehole water users) perceived this as of good quality. Consumers without access to groundwater used open-source, standpipe or delivered water for which they had to travel and spend time or to pay. Open source water and standpipe water quality was perceived as bad or satisfactory. More than 90% of the consumers were willing to pay for better water quality and regular water supply. The mean WTP was estimated to be about 1120 in bids and about 1590 KZT per household per month in open-ended question format (150 KZT is ~1 USD as of January 2012). The results can be used to better identify the proper technological choice and the level of service to be provided making rural water projects both sustainable and replicable at a larger scale.
Introduction

Background
Kazakhstan is a former Soviet Republic that is transitioning from state planned to market economy. This transition is changing patterns of basic services such as water and sanitation. The Soviet Union sought to tackle the desperate living conditions that the major part of the population suffered from in the early twentieth century by expanding access to essential services such as piped water. However, when the Soviet Union broke apart in 1991, many people, especially in rural areas that historically have been disadvantaged, still had limited access to drinking water. Since then, the situation has not improved much. Important elements of the state apparatus have been dismantled, leading to shortages of basic goods and services while the economic crisis has reduced funds that could otherwise have been used to invest in basic infrastructure for water and sanitation. During the transition from a state planned to a market economy, existing water supply systems have deteriorated due to lack of maintenance [1, 2] .
Recent research has shown that there have been no significant changes in patterns of access to piped cold water in rural and urban areas of Kazakhstan during the last 10-year period [3] . In rural areas, the access to piped cold water remains at a constant 29%, although the economic situation of people has improved. Roberts et al. [3] found that respondents with stated bad to very bad economic situations changed from 24% to 7% and good to very good economic situations changed from 16% to 32% between 2001 and 2010. Consequently, the perceived improved economic situation of the households has not changed the access to piped-water in rural Kazakhstan and there is still a gap between rural and poorer households compared to urban households. These results are surprising since a massive state-run drinking water program has supposedly financed provision of drinking water to rural areas since 2002 (UNDP, 2004) .
A survey made in 2005 (UNDP, 2006) showed that people in Kazakhstan have a strong incentive to pay for water and, in particular, for improved water supply and water quality. However, the survey also showed that the interviewees did not know how much this service should cost. A large part of the respondents (27%) who expressed willingness to pay (WTP) for improved water quality could not define the maximum amount they would be willing to pay. Individuals unwilling to pay saw no problem with water supply, could not afford extra costs, or believed that the state should cover such costs [4] .
If rural water projects are to be sustainable and replicable, an improved planning methodology is required that includes a procedure for eliciting information on the value placed on different levels of service. Also, tariffs must be designed so that at least operation and maintenance costs can be recovered [5] . The importance of the concept of WTP for water in rural areas has been understood for some time. The WTP is a measure of the maximum amount that a person would be willing to pay for a service rather than do without it.
In view of the above, the Kazakhstan authorities have incentive to provide a better water supply to rural families, e.g., by attracting the private sector into the field. However, to expedite the process and to make it more efficient, customers' opinion and their WTP for improved water services should be studied. Thus, the study had two main objectives. First, to test the contingent valuation (CV) method using open-ended and bids format questions with different starting points to identify the WTP for maintenance of the piped water system. Second, to investigate and quantify rural peoples' WTP for (individual and standpipe) piped water connection and maintenance cost.
Review of Contingent Valuation (CV) Method
The Contingent Valuation (CV) is one of the commonly used methods by economists, policy makers, and water utility organizations to improve water supply [6] . It has been implemented in many different water supply and sanitation projects and particularly in rural water supply, both in developed and developing countries [7] [8] [9] [10] . Griffin (1995) compared the results of the CV survey and actual outcome three years later. He found that 15% of households got connected to piped water as compared to 15% predicted [11] . This shows that CV is reliable once it is designed and administered properly. The World Bank has been the prime user of CV in testing, and subsequently promoting, the use of the method to assess the demand for water and sanitation services in both rural and urban locations [6] . Department for International Development (DFID) is also moving towards the use of CV, particularly to guide tariff structuring on large capital investments. The DFID Manual states that "Choice of the right technique depends on the size and complexity of the proposed program and the existing capacity in the community for self appraisal. If resources are available, the Contingent Valuation Method is the most reliable" [12] .
The CV uses hypothetical data to estimate the ex-ante WTP. The strength of the method is its flexibility [13] . It can be used to construct realistic policy scenarios for most new policies. Another strong point is the ability to measure non-use values. The main weakness of the method is its hypothetical nature. Respondents can sometimes find themselves in unfamiliar situations in which complete information is not available. At best, respondents may give truthful answers that are limited by their unfamiliarity. At worst, respondents may give trivial answers due to the hypothetical nature of the scenario [13] . There are three obstacles that should be considered when using CV: (1) Proper administration and execution of the CV survey; (2) proper conducted CV scenario; and (3) reliability of the key assumptions, where results can be robust with respect to simple variations in research design and survey method. Properly performed, the CV survey might be the most informative technique for WTP surveys [14] .
One of the main problems with many CV investigations conducted in developing countries is that the surveys themselves are poorly executed. This is quite often due to poorly trained enumerators and resulting enumerator bias [14] . Economists recognize it as a principal-agent problem, in which the CV researcher (principal) typically does not know the enumerator (agent) before the survey. It is crucial that the enumerator does not have influence on the answers of interviewees, such as to see his/her role as an educator who is to convince respondents that they should be willing to pay for the service offered, or to "improve" the CV scenario in any way. Even the best CV scenario may make little sense to an interviewee if the enumerator does not pose the question in a relevant manner [14] .
A constraint using the CV method may be that respondents do not face a real economic choice. Developing a relevant CV scenario means to pose a short explanation of the problem and then present a logical choice for the respondent. It implies a better connection between the CV scenario and the selection of the elicitation procedure. There are several elicitation procedures and the effect of these methods upon WTP may be large. Open-ended maximum WTP valuation question and closed ended, yes/no valuation question are often discussed in contemporary research. Open-ended questions mean that the respondent is asked to give a maximum price for the offered hypothetical good or service. Closed-ended questions mean that yes or no is used for an already defined price and the respondent should either accept or reject it.
In order to better understand the reaction of the respondent to a CV scenario and the elicitation procedure, the importance of carrying out a variety of split-sample experiments has been stressed in the literature [15, 16] . There are two main reasons for conducting split-sample experiments in CV research designs. The first is that the CV researcher almost always faces some difficult choices in the study design with respect to the development of the CV scenario and elicitation procedure. Second, performing a CV survey provides an opportunity to learn more about possible procedures in terms of alternative research design choices in different cultures [14] .
Experimental Area and Methodology
Area Description and Drinking Water Sources
The Pavlodar area is one of 14 regions in Kazakhstan. It is situated in the northeast of the country in the Irtysh River Basin. The area has three cities and 412 rural districts. The rural districts have a population of about 270,000 people. The steppe comprises the greatest portion of the region. The climate is highly continental, relatively dry with large temperature amplitude (about −40 °C to +40 °C), a long and cold winter (5.5 months) and a short and hot summer (3 months). This very large intra-annual temperature variations limit the regional water resources that mainly depend on the snowmelt.
The scant precipitation has an uneven distribution within the territory and within the seasons. Up to 80% of annual precipitation fall during the summer period. Most of the rainfall ends up as soil moisture and evapotranspiration. Average annual Class A pan evaporation is about 800 mm. The available water resources of the region are mainly the Irtysh River and groundwater. Smaller rivers usually have a short spring discharge before they dry up.
Main water supply systems can be classified as centralized and decentralized. The main difference is that centralized water supply has a distribution system to provide water from the natural water source with or without treatment to the water user, while decentralized water supply system uses water directly from the water source with or without treatment. Consequently, centralized water supply generally means water provided through pipes to households (tap water) and public standpipes. Protected boreholes, wells, and springs are considered to be decentralized water supply sources. Centralized and decentralized systems can be either private or public. Both groundwater and surface water may be used for the centralized systems. However, groundwater is the most common type for rural centralized systems in the region.
Survey Design
The survey was performed between October 2011 and January 2012, in eleven villages of Pavlodar region. In total, 168 questionnaires were completed and included in the survey analysis. Since the villages are of different sizes, each household was chosen randomly so that at least half of the respondents would live in four different directions outside of the central part of the village.
Face-to-face interviews with the heads of households were conducted in the respondents' homes. Standardized questions regarding socio-economic and demographic characteristics, existing drinking water sources and their characteristics, trust to water management types, and direct open-ended and bids questions on WTP were used.
The study adopted both stated preference and revealed preference methods to value the existing and hypothetical water supply service. For stated preference approach, the CV method was used where respondents were directly asked about their WTP for the piped water system. The question asked was: How much is your household willing to pay monthly for the maintenance of a private connection and 24 h a day access to potable water?
For the revealed preference approach, averting behavior method was used. The averting behavior method begins with the recognition that individuals seek to protect themselves when faced with environmental risk such as contaminated drinking water [17, 18] . The questions asked were: (1) What is your main drinking water source? Is your water source private or public? (2) How do you assess your drinking water quality: turbidity, odor and taste in a scale-bad, satisfactory or good? Are there visible suspended particles in the water? Perceived water quality was assessed as acceptable or bad based on the answers. If the answer is "bad", or there is a visible suspended particle in the water, then the quality is "bad", otherwise "acceptable"; (3) Do you treat (boil, filter or other) your water before drinking? Do you use bottled water or get water from a local treatment point?
The CV method was used to identify WTP for individual water connection and public standpipe. One scenario was developed for all categories of water users depending on respondents' answer to type of water source that they are using. If they do not use standpipe and do not have the individual connection respondents would answer how they would like to pay for one of them when connected and if the family use a standpipe or have a individual connection and how much they would like to pay for potable water available 24 h a day (Table 1) .
Across the questionnaire, two types of questions were asked.
The first, open-ended, directly asked about the maximum amount(s) (s)he would be willing to pay for the proposed water supply improvement. The second was a bidding game, when households are asked different prices until settling at a maximum offered price. The reason for having these two question formats is to see whether respondents react similar regardless of type of asked question.
The split-sample experiment was incorporated into the research design; three different bidding games with different starting points were randomly assigned to respondents in the study. All three bidding games were evenly distributed among the respondents in the survey. The purpose of the split-sample experiment was to test whether respondents' WTP would be influenced by the magnitude of the first price that they received and the sequence of follow-up questions. There are two differing viewpoints on such a "starting point" test. One is that a differing starting point conveys information about the cost of the service provided. From this viewpoint, different starting points will induce different answers from the respondents. Consequently, if the split-sample test elicits different answers, one would conclude that respondents are in fact taking the CV scenario seriously. A second perspective is that a respondent holding the precise WTP amount in his/her mind and receiving different starting points will provide essentially the same WTP answers. If so, one would have greater confidence that they are revealing a "true" WTP [14] . Besides the use of water from the public standpipe you can have private connection, that is, the water will be in your house. You will not be able to sell water or use it for watering the garden. If you do not pay a monthly fee, your private connection will be disconnected. How much would your household be willing to pay monthly for the maintenance of a private connection and 24 h access to potable water?
Closed end, bidding game How much would your household be willing to pay 100, 200, 500, 700 or 1000 KZT * a month for maintaining the standpipe in your district?
Suppose your household pays for the installation of individual connection (taps at home) and there are already public standpipes so that everyone will have at their disposal good drinking water. Would your household be willing to pay 300, 500, 1000, 1500 or 2000 KZT * each month to have a private connection and 24 h access to potable water?
Note: * 150 KZT ~ 1 USD (as of January 2012).
In order for the CV-based estimates to be reliable, strategic and hypothetical bias sources were considered. Strategic bias will not occur or will be minor if there is no cost associated with telling the truth and little or nothing is gained if the respondent does not tell the truth. The study tried to estimate this type of bias. Two types of respondents' answers were considered; the first question was explained as a possible future project and the second was explained as a general survey without practical influence. Avoiding hypothetical bias requires the presentation of believable and familiar scenarios for the resource under consideration. One concern in water supply projects is the permanent availability of good quality water. For this reason, questions were designed as offering 24 h access to treated potable water distributed through the piped system.
The enumerators were specially trained students, following the principle that good enumerators make respondents feel comfortable and at ease. Therefore, the enumerator was not supposed to influence or convince the respondent's WTP by remaining quite neutral about answers. The enumerators were explained what the study was about, so that they would be able to explain what the maximum WTP is as well as to read slowly and clearly the questions.
Data Analysis
The collected data were used to calculate the mean WTP according to the following:
where Pr(Zero) is probability that a respondent has zero WTP; Pr(Positive) = 1 − Pr(Zero) is probability that a respondent has a positive WTP; and E(WTPWTP ＞0 ) is mean WTP for the positive WTPs.
A few extreme outliers had to be excluded in the open-ended format before analyses. Due to more or less equal distribution of WTP among the bids both for standpipe and private, connection WTP was split into two categories. For private connection, low bids were between 300 and 1000 KZT and high bids were between 1500 and 2000 KZT. For standpipe connection, lower bids were 100, 300, and 500 KZT and higher bids were 700 and 1000 KZT. Binary logistic regression commands in the SPSS software were used to find the maximum likelihood estimation of the independent variables (determinants) as regards lower and higher bids (lower and higher WTP) according to:
where a and b are constants and bX is consumer index.
Results and Discussion
Existing Water Sources and Perceived Quality
There are several water source types available in the region. Figure 1 shows these sources divided by the total users. One of the most used water source is a private borehole. The boreholes are generally 8 to 50 m deep with a diameter of 10-30 cm. Water is usually pumped by electricity and in rare cases by hand and usually covered with a plastic top. Private wells supply 18.5% of the respondents with water. Wells are dug down to about 10 m with a diameter of 0.5-1.5 m. In most cases wells are covered with a wooden plain. Almost every fifth household uses delivered water that is obtained from the local treatment plant by paying a fixed amount for each five gallons of water. The price can vary between 20 to 40 KZT for five gallons (about 19 L) depending on the locality. Thirteen percent of respondents use water from an open source, which is taken from the river either directly by the households or delivered from the source for payment. Standpipe water is usually groundwater distributed through pipes and obtained from a standpipe. Only few households (4%) use water from the centralized system and have tap water at home. Groundwater is the main source of water for the centralized piped system. All water users, except those who use open sources, can drink their water without pre-treatment and only those who use open source have mechanical treatment and boil their drinking water.
Totally, nine persons have tap water at home, out of these six have water from the centralized system, and three have constructed by themselves taps at home and take water from wells and boreholes. Figure 1 shows the perceived water quality depending on water source. The overall satisfaction with the water quality is 67%. The most satisfied with the quality of water are borehole water users and the least satisfied with the quality of water are those who use water directly from the river. 
Willingness to Be Connected to the Piped Water System
Respondents were asked about their willingness to be connected to the piped water system and pay 20,000 KZT (~133 USD) as a connection fee. In total, seven persons do not want to be connected at all and one person does not know. Thus, 160 households are willing to be connected and out of these 60% are ready to pay a connection fee. About 83% of households would like to have a water meter and pay according to the actual volume used. The rest would like to pay a fixed amount per month and household. Since the piped water system includes a standpipe within the village, the question about the responsibility for the maintenance of the piped water system and standpipes was included. About 75% of the respondents believe that the government should take the responsibility for maintaining the piped water system while 15% of the respondents find it is the user's responsibility. The rest would like to rely on a private or profit organization.
WTP for Open-Ended Question and Bids Format
Two types of question formats were used to identify peoples' WTP: open-ended question format and bids format. In total, for private connection and standpipe, 160 questionnaires were used. These correspond to those who would like to be connected to the water supply system. Figure 2 shows the reduction of "I don't know" answers in bids format in both standpipe and private connections. For standpipes, there were even some changes of mind from "zero" payment to some payment from open-ended to bids format. Those who were not sure in the open-ended question format after bids prices preferred to pay nothing for private connection. Thus, this increased the number of respondents from seven in open-ended format to 10 in the bidding game. The bids question type gives higher response rates. Figure 3 shows that the mean value for both connections in open-ended and bids format differs significantly.
Mean value for open-ended format was 1587 KZT and for bids format 1117 KZT for private connection. The median was, however, almost the same, indicating that at least half of the households are willing to pay up to 1000 KZT. Both mean and median WTP were different for standpipe connection in open-ended and bids formats. Still, it is not surprising that mean WTPs were different since the range of the price in both bids was fixed and those with a high WTP in open-ended question may simply give a higher than maximum offered price in bids format. Table 2 ). This test was carried out to see whether those who give some price in open-ended question give similar answer in bids format. Table 2 shows that there is no significant difference between both groups for private connection and standpipe. This indicates that both methods can be used if ranged within some amount. An advantage of the bids format is a larger response rate. In open-ended format for standpipe water 70%, and for private connection 77%, of respondents would pay the highest offered amount in the bids and about 30% and 23%, respectively, would pay lower than offered maximum amount in the bids format. Consequently, bids format give more reliable replies. Thus, for further analyses, only answers from the bids format were used due to their higher response rate and more reliable replies.
Testing for Strategic Bias
To test for strategic bias, two types of narratives were used to the different respondents. For the first group of respondents, the questionnaire was for a possible future water project and for the second group it was for a research survey without any connection to real water provision. This was done to see whether people in the first group would answer strategically by overestimating or underestimating the real WTP.
For the private connection, there was no significant difference between mean WTP in the bids format (at 5% probability level; Table 3 ), assuming that people did not try to influence the outcome of the project. A slight difference was noted for the mean WTP in the standpipe bid answers. Most of the current standpipe and central water supply users were in the first group and the second group households mostly using either open source or delivered water. Also, many private borehole water users were in the first group, assuming a benefit from not having to obtain water from the standpipe, especially in winter with a very cold climate. It can be concluded that overall respondents did not reply in a strategic manner. Figure 4a ,b show the cumulative distribution of maximum WTP for standpipe and private connection, respectively. In both cases the bids with different starting points lead to different maximum WTP price. This means that the lower the starting point, the lower the maximum WTP price. Although, this leads to different mean value of WTP, respondents still do not react positively to the starting price. Even though there is a tendency to give a WTP bid closer to the starting point, respondents still did not directly say yes to the first offered WTP bid. Therefore, further analyses were made to decipher how different water users react towards bids with different starting prices. Figure 5a,b shows bid distribution with lower, middle, and higher starting prices for private connection and public standpipe depending on water supply source. As seen from the figure, the respondents using different water supply sources react differently to the different bid technique. Borehole, well, and open source water users have a tendency towards the starting WTP price, but this is mostly for higher bids. For delivered and standpipe water the starting WTP price does not have a large influence. One of the reasons for this is that respondents that use delivered water and water from standpipe already have expenses compared to those who use private borehole, private wells, and water from open source. The only difference between private borehole, private well water, and open source water users is that the latter one has to spend time for the water delivery. The general tendency is that for higher WTP bids, respondents were more inclined towards the starting WTP price compared to lower and middle starting prices.
Comparison of Bids with Different Starting Points
To conclude, those who already have expenses for water already have a price in mind and the bids with different starting points do not have influence on either the starting price or the mean value for each biding game with different starting point. Those who do not have current expenses for water supply are somewhat influenced by the bids leading to a different mean value in each bid with different starting price. However, respondents still considered this and did not agree on the first price. Therefore, the bids format questions for those who use borehole, well water, and open source water need to be carefully constructed for a relevant design of a future drinking water supply system. Figure 5 . (a) WTP bids distribution for private connection depending on water supply type (KZT); and (b) WTP bids distribution for standpipe water depending on water supply type (KZT).
Determinants of WTP
The study also investigated factors that may influence respondents WTP. The descriptive statistics of these factors can found in the Appendix 1. Using a stepwise regression method, affecting variables were included into a final binary logistic model. The summary of these variables for both standpipe water and private connection are given in Tables 4 and 5 . Especially, the variables water source type and payment for the connection appeared to be significant at 5% level in both cases. Public water users, i.e., users of water from open sources and public standpipe or delivered water, are more likely to be in the higher bids category compared to those who use private sources such as private wells, borehole water, and centralized water supply. Private well and borehole water users represent about 95% of all private water supplies that do not have any monthly fees. These water sources are perceived as of good quality compared to the public sources such as open source and standpipe water. The connection fee can be seen as an indirect wealth indicator of a household, since occupation in the stepwise regression did not display any significance. Thus, occupation was not included into the model. Not surprisingly, those who were ready to pay a connection fee in the amount of 20,000 KZT to have a private connection at home were very frequent in the high WTP category. This can be explained by the fact that respondents may have savings without necessarily having either permanent income or garden or livestock. This may also indicate that respondents do not have proper access to water and therefore give a high priority to safe water connection. In any case, the impact of the household wealth needs to be further investigated in future surveys.
The perceived water quality was not significant for the private connection but appeared to be significant for the standpipe connection. This displays that the more respondents are satisfied with the quality of the existing water source the more they are willing to pay. This appears to be somewhat strange, but might be explained by the fact that the most satisfied respondents are mostly those who use delivered water.
The variable Households with children is statistically significant at the 5% for private connections. Respondents with children were willing to pay more on average. Obviously households with children may gain much in having access to water at home in terms of, first of all, water quantity and, if possible, water quality. This variable is not significant for standpipe connection, which is not surprising. Most respondents either use a private water source, meaning that they have water access very close to home or delivered water, and for them there is no point of paying more for standpipe water with walking and queuing for water in a limited amount.
Although men are more frequent than women in the higher category bidding, gender is not statistically significant in either type of water source. Further analyses are needed to verify these results in comparison with age and/or occupation.
Conclusions
The paper investigated whether the CV method using bids with different starting points and open-ended format questions can be used to quantify rural peoples' WTP for improved water services. In total, 95% of the rural respondents were willing to be connected to the piped water system. Out of these, more than half were ready to pay the fee of 20,000 KZT for the individual connection The response rate for the bids format was higher than for the open-ended format questions due to a huge shift in "don't know" answer in open-ended format to "some payment" in bids format. However, using bids with different starting points can thus be influential. If respondents have not paid to obtain water and have no real idea how much they should pay, then the first price is interpreted as a reference price. Private borehole and private well water users as well as open source water users were partially navigated by the first price, although the magnitude of the first price was not high. In contrast, if users are already charged and/or have to spend some time to obtain water, such as delivered water and standpipe water users, their bids with different starting point do not have significant influence. Consequently, this should be considered when implementing the survey in villages with different water sources.
The main influencing factors for high or low WTP were the existing water source and the payment of fee for the private connection. Private water users with borehole and well water do not have charges and perceive their water to be of good quality. Thus, they were willing to pay less. Those who use public sources such as open source and standpipe water were ready to pay more every month to get access to piped water, which is more convenient compared to the existing sources, as they have to travel, as well as sometimes pay, to obtain water. They perceived the water quality as not good. The readiness to pay the connection fee for private access to water as a possible indicator of the household wealth showed that those who are ready to pay the connection fee of 20,000 KZT were much more frequent in the higher bids category. The connection fee might be an implicit indicator of the household having savings and the ability to pay. However, the household wealth indicator should be well constructed in future surveys.
The obtained results can be used by water supply managers and engineers in order to better identify the proper technological choice and the level of water service to be provided. Thus, it will make rural water projects both sustainable and replicable at a larger scale.
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